The parkour is a physical activity that contains special technique applications and requires a great number of jumps. The purpose of this study was to investigate the effects of 8-week strength training on the jump heights of the traceurs (parkour practitioners). A total of 12 traceurs, including 6 individuals as the control group and 6 individuals as the strength group, were included in the study. The control group was provided with parkour training sessions twice a week, and the other group provided with both strength and parkour training sessions twice a week. Each participant's vertical jumps were recorded with the high-speed camera in the validated My Jump 2 application. The mean age of the traceurs control group was 19±.89 years, 173.67±4.63 cm, body mass 66.5±5.32 kg; experimental group was 19.5±1.05 years, 175.83±8.86 cm, and body mass 67.67±7.20 kg. Also according to the results, it can be said that a significant increase was observed in countermovement jump (CMJ) vertical jump heights (p=0.028) of the study group at the end of the 8-week strength trainings compared to the control group and that the strength training provided a positive contribution to vertical jump heights. On the other hand, there was no significant difference (p=0.075) in the control group. At the same time, the CMJ height values of the participants who performed strength training increased 4.97±0.09%. Learning of the vertical jump heights, which is an important parameter for successful performance in traceurs, can enable the coaches and athletes to prepare a better training program.
Introduction
The parkour, which spread from the back streets of France all over the world, can be defined as a physical activity that involves a wide range of movements, such as swinging, jumping, balancing, running in order to pass under and over any obstacle, and that requires some knowledge and skills when doing so. Athletes, called traceurs (parkour practitioners), have to overcome all of the determined obstacles with their body structures, flexibilities, all other physical qualities such as running and jumping. Traceurs complete the course by making movements that strain themselves physically with these individual features (Larsen, 2015; Grosprete & Lepers, 2016) . Parkour sport can be defined as the ability not only to move quickly in urban areas and in natural environments by using the physical qualities of the body, but also as the ability of traceurs to overcome the obstacles they encounter by combining their self with the structural features of the city (Thomson, 2008) . The special movements that form the basis of the parkour sport are based on the disciplines of running and jumping in sports branches such as gymnastics and athletics. For this reason, it is possible for them to be successful by fulfilling certain requirements of gymnastics and athletics branches in order to overcome urban and natural obstacles without any material requirement (Grosprete, Ufland, & Jecker, 2017) .
When the literature is examined, unlike other sports branches, there are not many studies about this sport. As in every sports branch, it is known that the basic muscle strength of the lower extremities in the balanced and strong levels in the parkour sport is extremely important for optimal performance and prevention of the injuries. Hamstrings and Quadriceps muscle groups, which are the lower extremity muscle groups, play an important role in acceleration, deceleration, jumping, falling from height to ground and other physical activities (Willigenburg, McNally, & Hewett, 2015; Zorba, et al., 2010) . The quadriceps femoris, the single extensor muscle of the knee joint, plays an important role in the dynamic movements of the lower extremity. This muscle group stabilizes the knee joint by patella and patellar tendon. While the quadriceps muscle group plays an important role in jump, balance and ball strike movements, the hamstring muscle group prevents the formation of lower extremity injuries by maintaining the joint stabilization as of its position, apart from enabling the basic physical movements such as running and turns (Karsan, Yunceviz, & Aydın, 1999) .
It is known that in this newly developing sport branch, the muscle skills of traceurs interested in this sport improve thanks to the trainings and parkour applications and this situation significantly contributes to the their jumping skills as well. Thus, with parkour applications, traceurs provide better resistance to high eccentric load, and these trainings help to strengthen and develop musculoskeletal structures (Grospretre & Romuald, 2016) . In the literature, the Countermovement Jump Test (CMJ) is known as the most commonly used vertical jumping technique to determine not only heights but also the force and time curves for assessing the neuromuscular functions of athletes (McMahon, Suchomel, Lake, & Comfort, 2018) . Many studies showed that lower extremity strength levels of athletes have a positive relationship with the CMJ performance. CMJ was used as a reference to provide the development of muscles of the lower extremities and muscles of different types (Nuzzo, McBride, Cormie, & McCaulley, 2008; Sheppard, Cronin, Gabbett, McGuigan, et al., 2008) .
Traceurs need to jump as fast and as high as possible in order to overcome more challenging obstacles, so that each traceur's explosive power must be improved. Therefore, the aim of this study was to investigate the effects of 8-week strength training on jumping performance of the traceurs.
Methods

Participant (Subject) Characteristics
This study was carried out with twelve volunteer traceurs, 6 individuals as the experimental group and 6 individuals as the control group. Participants were informed about the purpose and method of the study before starting the study. The study included individuals who were older than 18 and were engaged in parkour sport for at least 2 years. Participants were randomly divided into two balanced groups. One group was provided with parkour training sessions, and the other group provided with both strength and parkour training sessions.
Descriptive Data of the Athletes
Height: In anatomical posture, with bare feet, joined heels, head in the frontal plane, overhead level touching the vertex point, while the subject is holding the breath, the heights of the athletes was measured with a stadiometer (Seca, Germany) that has a precision of 0.01 m and the values were recorded in cm.
Body Weight: In anatomical posture, with bare feet and only shorts being worn, the body weights of the athletes were measured with a stadiometer (Seca, Germany) that has a precision of 0.01 m and the values were recorded in kg.
The participants were applied a standard 10-minute warm-up consisting of running, lower extremity dynamic warm-up movements and vertical jumps. The participants were asked to jump up with maximum power after they kneel down rapidly in the normal upright position. Using the IPhone 7 mobile phone (Apple Inc USA), each participant's vertical jumps were recorded with the high-speed camera in the validated My Jump 2 application (Balsalobre-Fernandez, Glaister, & Lockey, 2015) . Each participant was asked to do vertical jumps 3 times as high as possible. At the end of each jump, a passive rest period of 2 minutes was given. In the video, the participants' take-offs and landings were determined. Then, the jump distance was calculated using the equation (h= t 2 x 1.22625) which determines the jump height. The best results were considered in the evaluation (Bosco, Luhtanen, & Komi, 1983) .
The participants, who did strength training along with the parkour trainings, applied 4 sets of strength training exercises with 10 repetitions determined from ACSM two days a week, with a minimum of 72 hours between these days. In this exercise protocol, the movements of back squat, seated leg extension, seated leg curls, machine hip adductions, machine hip abductions, standing calf raises, back lat pulldowns, seated rows, bench press, incline bench press, biceps curls, triceps pushdowns, back press, back extension, and sit-ups were performed. The control group applied only two hours of parkour training for two days a week.
Data Analysis
Considering the kurtosis and skewness values, the data were found to be outside the range of +1.5/-1.5. As the results of Kolmogorov-Smirnov test were taken into consideration when the number of data was low, it was decided to perform a nonparametric test.
The data obtained from the participants, descriptive features of participants, arithmetic means (X), standard deviations (SD) were analyzed and Wilcoxon test was performed for CMJ pre-test and post-test of the groups. At the same time, the normality of the data was also confirmed by Kolmogorov-Smirnov test. Significance level was determined as 5% (p <0.05).
Results
The results of the data collected from 12 traceurs who participated in the study are presented in the tables below. The descriptive statistics of 12 traceurs who participated in the study are shown in Table 1 . According to the data obtained from the participants, Wilcoxon test was applied to determine the difference between the tests before and after weight trainings. According to the data obtained, a significant difference (p=0.028) was found in CMJ vertical jump heights (p<0.05). CMJ height values of the participants who peformed strength trainings increased by 4.97 ± 0.09% on average (Table 2 ). According to these results, it can be said that weight training has a positive effect on the participants. 
Discussion
The hypothesis of this study is that 8-week strength training will improve the explosive powers of the traceurs and have a positive effect on their jumping performances. At the end of the 8-week strength trainings, an increase was observed in the vertical jump heights of the experimental group and the strength training provided a positive contribution to the vertical jumping heights.
It is known that vertical jump height is the most important parameter in determining the lower extremity explosive performance of athletes. This jumping ability in athletes also brings physical success (Buchheit & Spencer, 2010; de Villarreal, Izquierdo, & Gonzalez-Badillo, 2011) . The importance of strength training to increase the jumping performance of athletes is known. There are many statements in the literature about the definition of strength. The strength training is closely related to the feature of the internal force to be improved. Increasing the size of the muscle fibers in the muscles, increasing the number of muscle fibers, thus increasing the muscle contraction velocity and the development of nerve-muscle coordination are among the targets of a suitable strength training (Fox, Bowers & Fos, 1988) . As in some sports branches, the lower extremity muscles, which require explosive and maximal forces in the movements such as jump, sudden turn, fall and take-off, should be developed with proper strength trainings (Reilly, 1979) . Many devices and methods were developed to measure this feature, which is so important for performance, in a reliable and valid manner in the literature. It was shown that My Jump smartphone application, which was specially developed can help strength and conditioning coaches who want to determine the vertical jumping ability in a valid and economical way and can be purchased from the Apple Store (Apple Inc., USA), can easily and reliably measure the vertical jump height. In this study, the use of this application provided convenience in terms of costs and usefulness (Turgut, Coban, & Gelen, 2018; Bosco, Luhtanen, & Komi, 1983) .
According to the results obtained in this study, it was determined that the mean value of CMJ heights of the experimental group that performed the weight trainings increased at the end of 8 weeks compared to the initial measurement values (46.66cm <48.98cm*). At the same time, a significant increase was observed in CMJ vertical jumping heights of the group that performed 8-week strength trainings (p=0.028) when compared to the control group and strength trainings provided a positive contribution to vertical jumping heights (p<0.05). At the same time, CMJ height values of the participants who performed strength trainings increased by 4.97±0.09%. According to these data, it was observed that there was no significant difference between CMJ height values of the control group (p=0.05) by applying the traditional parkour training method, meaning that muscle development did not affect the jump heights (p<0.05). In contrast, the development of lower extremity muscles, which is a determinant feature of the performance of the other experimental group, is shown to provide better jump results. When the literature is reviewed, there are very few studies investigating the effect of strength training on parkour performance. In a study, it was reported that strength trainings provide neuromuscular advantages to the performances of athletes compared to plyometric trainings in order to increase the vertical jump height (De Villarreal, Requena, & Newton, 2017; Jenkins, Miramonti, Hill, et al., 2017; Stojanovic, Ristic, McMaster, & Milanovic 2017) . In a similar study, it was observed that a significant increase was observed in the jump heights of the 20 parkour athletes using the 8-week strength training method (Rocha, Silva, Oliveira, Szmuchrowski, et al., 2017) . In order to increase the number of such studies, other weight training methods should be applied to the parkour sport and the number of relevant tests and available studies should be increased.
Conclusion
According to the results, it can be said that a significant increase was observed in countermovement jump (CMJ) vertical jump heights (p=0.028) of the study group at the end of the 8-week strength trainings compared to the control group and that the strength training provided a positive contribution to vertical jump heights. On the other hand, there was no significant difference (p=0.075) in the control group. At the same time, the CMJ height values of the participants who performed strength training increased 4.97±0.09%. In conclusion, specific tests to the parkour sport and other strength training protocols should be developed. In sports branches where jumping performances are important, it is seen that strength training is very important for athletes' performances besides normal training programs. Also it is thought that learning and understanding of the vertical jump height, which is an important parameter for successful performance in traceurs, by coaches and athletes, can contribute to the preparation of better training programs and exercise programs.
